Rural areas are being confronted with rapid changes and uncertainties in agricultural, forestry and landscape services which affect their future, and Argentina is no exception. Because of the dynamic and complex nature of rural systems, and because we are dealing with an interdependence between humans and ecosystems, resilience theory could be a useful framework for analysing rural areas regarding their ability to cope with change. Following a review of literature on sustainability and resilience, we introduce the case study, provide qualitative findings from our research and then analyse these results in relation to rural resilience in semi-arid areas such as the Pampean region. We open up new perspectives on resilience within the rural studies debate and make an original contribution providing an approach to reframe development theory and practice in rural areas of Argentina.
Introduction
Debate on resilience as a new paradigm for understanding the behaviour of socio-ecological systems is a recent development (Bousquet et al., 2016; Davidson, 2010; Heijman, Hagelaar, & Heide, 2007) . More than many other concepts, resilience represents the adaptive and evolutionary dynamics which permit systems (including rural communities) to respond to disturbance and change (Imperiale & Vanclay, 2016) . Within the context of economic turbulence and ecological instability, the concept has gained prominence both in political rhetoric and in research (Darnhofer, Lamine, Strauss, & Navarrete, 2016) . It is to some extent replacing sustainability in policy discussions (Wilson, 2012) and as a defining concept for rural development (Freshwater, 2015) . Resilience thinking opens up new perspectives and provides the potential to reframe rural studies debates (Scott, 2013) .
From an evolutionary perspective, resilience emphasises that to persist in the long term, a system needs to be able to change (Darnhofer et al., 2016) . Resilience is thus conceived as the capacity of an individual or community to cope with stress, overcome adversity, adapt positively to change (Folke et al., 2002; Zwiers, Markantoni, & Strijker, 2016) or transform in response to stresses (Carpenter, Westley, & Turner, 2005) . In resilient systems, change can create opportunities for development, novelty and innovation (Folke et al., 2002) . Therefore, rural community resilience can be defined as the ability of a group to deal with external threats and adjust to changes while balancing its social, economic and physical functions (Zwiers et al., 2016) . This perspective is based on the idea that ecological, economic and cultural systems are becoming increasingly intertwined, and interactions between these systems increase in intensity and scale. It is not surprising that rural resilience builds on the interface with other types of resilience, in particular economic, ecological and cultural resilience (Adger, 2000; Heijman et al., 2007) .
Rural areas are being confronted with rapid changes and uncertainties in agricultural, forestry and landscape services which affect their future (Heijman et al., 2007) , and Argentina is no exception. Because of the dynamic and complex nature of rural systems, and because we are dealing with an interdependence between humans and ecosystems, resilience theory could be a useful framework for analysing rural areas regarding their ability to cope with change (Kummer, Milestad, Leitgeb, & Vogl, 2012) . We will analyse whether the concept offers a fruitful alternative to the concept of sustainability. To test this, we use case study research in the semi-arid rural areas of the Pampean Region, specifically the Patagones district. From 1970 to the present, the territory in that region has been incorporated into the new, globalised agricultural production (from extensive livestock farming to cereal crops under dry-land conditions for external overseas markets) (Viglizzo, Pordomingo, Castro, & Lertora, 2003) . Today, the district is confronted by strong socio-economic and environmental changes and challenges, especially after drought periods which caused a complex mix of physical, financial and social impacts (Andrade, Laporta, & Iezzi, 2009; Ferrelli, 2012; Gabella, 2015) .
Although the use and analysis of the concept of resilience is increasingly common in international scientific journals from Western 'developed' countries, in Latin America and especially in Argentina, debate and research on socio-environmental degradation in rural areas is still mostly related to sustainability and not resilience. That is why the aim of this paper is to analyse this area and its processes through the lens of rural resilience. By doing so, we will explore how the concept can be more useful than the concept of sustainability, and what the importance of resilience theory is within rural areas.
Following a review of literature on sustainability and resilience, we introduce the case study, provide qualitative findings from our research and then analyse these results in relation to rural resilience in semi-arid areas such as the Pampean region. We aim to open up new perspectives on resilience within the rural studies debate and make an original contribution providing an approach to reframe development theory and practice in rural areas of Argentina. We also analyse these processes from the perspective of human geography, critical of the classic concepts of resilience that Wilson (2017) conceptualised as a fourth constructive tension, an explicitly 'geographical' approach to understanding tensions in resilience. In this sense, the analysis will also assess whether the notion of resilience is destined simply to remain an abstract scientific concept, or whether it actually helps solve real problems facing humanity.
Sustainability and resilience
Sustainability and resilience are two highly abstract concepts, each of which has a multiplicity of definitions (Derissen, Quass, & Baumgartner, 2011) and several levels of meaning, from the metaphorical to the specific (Carpenter, Walker, Anderies, & Abel, 2001) . Sustainability refers to the long-term ability to continue to engage in a particular activity, process or use of natural resources (Benson & Craig, 2014) , and since 1987, when the Brundtland Comission defined it as 'development that meets the needs of the present without compromising the ability of future generations to meet their own needs' (WCED, 1987) , has been associated with the concept of sustainable development. It means a kind of development which can be continued either indefinitely or for a period of concern (Sharachchandra, 1991) . The definition of sustainability includes the idea of intra and intergenerational justice (Derissen et al., 2011) .
Like sustainability, resilience is a concept which has many definitions and implications (Freshwater, 2015) . Resilience can be characterised as the amount of change the system can undergo while still retaining the same controls on function and structure, meaning the degree to which the system is capable of self-organisation and building and increasing its capacity for learning and adaptation (Carpenter et al., 2001) . From a social perspective, Davoudi et al. (2012) suggest four key issues for a better understanding of resilience: (1) the intentionality of human actions, (2) the purpose of resilience for local communities, (3) defining the system boundary and (4) issues related to power and politics, justice and fairness.
Related to this social approach, community resilience is also influenced by place attachment. Perceptions regarding the environment are important for resilience, along with feelings of belonging, the local economy and community spirit over time. The emotional bonds between people and places are complex, but they are highly significant in people's attitudes and behaviour in relation to the sustainable future of their communities (McManus et al., 2012; Zwiers et al., 2016) . Policy-makers, practitioners and social scientists agree that community participation is key to creating resilient and vibrant communities. People-place relationships should be included in research, policy and community intervention programmes on resilience for the creation of adaptive communities (Zwiers et al., 2016) .
Resilience or sustainability: sustainability of what, resilience for whom?
Resilience is regarded in some contributions as a necessary precondition for sustainability (Derissen et al., 2011) . Both concepts deal with the future. According to Carpenter et al. (2005) , from a practical standpoint resilience theory provides a conceptual basis for sustainability. Indeed, if we assume that 'sustainability is the ability of a system to maintain productivity in spite of a major disturbance, such as that caused by intensive stress or a large perturbation' , then we see strong similarities between the concepts of sustainability and resilience. In this sense, while sustainability is achieved through changes to a system, the ability to tolerate change or reorganise multiple structures and procedures is the resilience approach in action (Folke et al., 2002) .
The adoption of resilience thinking is viewed by a number of authors as a means to further elaborate sustainable development as a concept (Scott, 2013) . Some authors agree that there is a connection between resilience and sustainability (Wilson, 2017) . Heijman et al. (2007) understand the notions of resilience and sustainability as being almost equivalent. Others, however, see subtle differences between the two concepts. There are advocates who argue that sustainability continues to provide an overarching concept which includes consideration of resilience pathways as crucial components of a transition towards a more sustainable society (Wilson, 2017) .
However, despite the many connections between resilience and sustainability, they are not incompatible but independent concepts (Derissen et al., 2011) . Beyond specific definitions, we argue in this paper that sustainability is about defence, resilience about adaptation. We understand defence as resistance to change, instead of transformation. Defence covers strategies a system can adopt to maintain the status quo. Defence can vary, depending on the system, but it generally means that aspects of a system are rigid and resistant to changes and new scenarios.
Sustainability assumes that there are desirable states of being for socio-ecological systems that humans can maintain indefinitely. That means that we know what can be sustained (sustainability of what?). In contrast, resilience includes disequilibrium and nonlinear changes within socio-ecological systems and is about adaptive capacity and management rather than maintaining stability (Benson & Craig, 2014) . Adaptive capacity is a component of resilience which reflects the learning aspect of system behaviour in response to disturbance (Gunderson, 2000) . The value is its emphasis on uncertainty, disruptions, future surprises or unknowable risks and how periods of gradual change interact with periods of rapid change and how such dynamics interact across temporal and spatial scales (Folke, 2006) .
Rural areas are often defined by reference to the three classical pillars of sustainability (environmental, economic and social), frequently seen statically and normatively, while the notion of resilience is defined more dynamically in terms of the ability to cope with shocks and stresses. Resilience involves changes, adaptation and reorganisation of systems over time. One concept refers to permanence, while the other means movement. This means that resilience is more closely related to flexibility and to change than to continuing to do the same thing.
Resilience thinking also offers a theoretical framework for assessing cross-scale dynamics. A resilience approach reorients current research and policy efforts towards coping with change instead of increasingly expensive efforts to maintain existing states of being (Benson & Craig, 2014) .
Rural resilience: strengthening the system against vulnerability
Rural areas are dynamic socio-ecological systems made up of social, economic and ecological components interacting together, constantly changing, never in balance. Rural areas face dynamics and disturbances induced by local, regional, national or global trends or shocks. Changes which impact on agriculture, such as rising energy prices, market fluctuations and climate change, raise the question of how to sustain ecosystem services from agriculture (Kummer et al., 2012) . The importance of applying resilience thinking to farming is understandable given that agricultural and ecological systems are not just linked, but are truly interconnected and co-evolving in terms of producing food while maintaining ecosystem functions and services (Folke, 2006) . Vulnerability is the flip side of resilience: when a social or ecological system loses resilience it becomes vulnerable to change which could previously be absorbed or managed (Kasperson & Kasperson, 2001) . Because rural regions are inherently exposed to high levels of risk, and have significant constraints on their ability to mitigate it, developing a way to achieve greater resilience is both crucial and difficult (Freshwater, 2015) .
Based on a number of case studies, Folke, Colding, and Berkes (2003) suggest four principles which build resilience in social-ecological systems. The first, learning to live with change and uncertainty, focuses on the need to learn from crises and to acknowledge the existence of uncertainty and surprise in development. The second, nurturing diversity for reorganisation and renewal, emphasises the need to use ecological and social diversity when coping with change. Ecological diversity consists of the diversity of species within and between functional groups. In social terms, diversity is enhanced when individuals, institutions, organisations and other actors have different and overlapping roles. The third, combining different types of knowledge for learning, acknowledges that both scientific and popular knowledge are important to developing the local ecological knowledge needed to build resilience. Knowledge of different actors and groups is thus relevant. Finally, Folke et al. (2003) suggest creating opportunities for self-organisation. In the case of farming, this relates to the ability of farmers to maintain capacity for self-organisation rather than relying on external intervention.
Previous research on rural semi-arid areas (Alary, Nefzaoui, & Ben Jemaa, 2007; Bjorkhaug & Richards, 2008; Bossio, Geheb, & Critchley, 2010; Carrión et al., 2010; Cocklin, Mautner, & Dibden, 2007; Cuéllar-Padilla & Calle-Collado, 2011; Easdale & Rosso, 2010; Frost, Campbell, Luckert, Mandondo, & Kozanayi, 2007; Hoggart & Paniagua, 2001; Holmes, 2006; Hurni, 2000; Kelly et al., 2015; Madsen & Adriansen, 2004; Pierce, 1996; Reed & Dougill, 2010; Rist et al., 2007; Van Lier, 1998; Verdoodt, Mureithia, Ye, & Van Ransta, 2009; Weissteiner et al., 2011; Yayneshet, Eik, & Moe, 2009 ) has found that general systems which are not interconnected tend to be less resilient. The greater the separation (ecological, economic and cultural) between these systems, the greater their vulnerability and the risk of uncertainty and surprise. If an area is not economically resilient (meaning that it is vulnerable to economic shocks and crisis) the population gradually moves away and vulnerability increases further. This is what Kelly et al. (2015) affirm in their research: 'The decline in farm incomes deters young people from entering the agricultural sector and, together with a lack of an entrepreneurial culture, leads to rural out-migration, farm fragmentation and, eventually, land abandonment, further exacerbating land degradation issues' (Kelly et al., 2015, p. 16) .
This increased vulnerability means that it takes progressively smaller shocks to cause chaos and crisis in the rural system. Even small changes can be devastating to a vulnerable system. If the region is not ecologically resilient, the conditions for agriculture for instance will deteriorate, further increasing vulnerability. When a rural area depends on a single crop, it is less resilient. A rural system which is more diversified in its crops, production and markets will be less vulnerable to external factors associated with variability in the weather and fluctuating international prices.
Cultural resilience is also a necessary condition for rural resilience because it ensures the presence of sufficient human capital in the region. The concept of cultural resilience is otherwise known as social resilience (Heijman et al., 2007) . The cultural domain encompasses societal norms, conventions, traditions, rites and ideologies. These, in turn, affect the quality of economic, social and natural domains at community level (Kelly et al., 2015) . Therefore, declining cultural resilience contributes to the vulnerability of a rural system. That is why the concept of place attachment and belonging (Zwiers et al., 2016) in these areas is important, because the emotional bonds between people and places are helpful to consolidate and also help to generate greater participation and collective commitment. Communities are therefore often deeply entrenched within the social memory and ideology of the societies of which they are a part (Kelly et al., 2015) .
Resilient systems not only need to tolerate and resist external shocks and crises, but also to have some flexibility to enable the system to adapt and ultimately to turn new circumstances to their advantage. This can also help turn crises into opportunities for development. There needs to be knowledge, practices and social mechanisms which comprehend these dynamics -such as disturbance, change and crisis -as part and parcel of development. The rapid development of rural areas in Latin America is often approached through the lens of sustainability. In this paper, we will apply the concept of resilience to better understand it.
Methodology
This research strategy is based on the case study method, which enables the investigation of the significant characteristics of real-life situations and trends more holistically. It allows us to learn about processes and procedures in depth and thus advance our research by analysing general patterns for similar cases (Yin, 2003) .
The chosen district is Patagones, located in the South of Buenos Aires province and, within it, the analysis focused on rural areas of dry land, comprising an extension of 13,597 km² (1,402,639 has.) and approximately 650 farmers (http://www.indec.gob.ar/). Quantitative and qualitative approaches were combined throughout the research process. Quantitative methods support the identification of structural aspects which determine the behaviour of actors and stakeholders in a macro social framework. At the same time, the qualitative methodological approach details and underpins the social phenomena from the actors' (civil society) perspective, representing the meaning or sense that the local population ascribes to reality. The proposed research thus permitted merging the two approaches through 'triangulation' , which makes the phenomena and their different stages easier to understand (Bogdan & Taylor, 1994) .
With regard to data collection, the primary sources include fieldwork, direct and indirect observation, interviews and surveys. We draw on data from 40 formal interviews conducted between 2013 and 2015 in different locations in the study area: cities, towns, research institutes, public offices, private homes and farms. During field trips or fieldwork, a work pattern/ flow (Gaber & Gaber, 2007) was conducted, collecting information and focusing on qualitative data. Interactive observation was performed through semi-structured interviews with various kinds of social actors: farmers, rural workers, agricultural producers, rural contractors (all those making a living from land, either the agricultural workers themselves or landowners and agricultural firms, and who may or may not live in the countryside); (agricultural and environmental) experts; extension agents and managers (working and retired) from the INTA (National Institute of Agricultural Technology (http://inta.gob.ar/)); state and local officials; agents and professionals from the private sector as well as professors and researchers from the National University of the South (https://www.uns.edu.ar/) and CONICET (http://www. conicet.gov.ar/). 
Description of the study area
Patagones is the southernmost and the largest district of the Buenos Aires province of Argentina, with an area of 13,597 km² (see Figure 1) . The whole district has a population of 30,806 inhabitants, while its rural areas have only 3042 inhabitants. The main cities are Carmen de Patagones (20,533 inhabitants), Stroeder (1998 inhabitants) and Villalonga (4517 inhabitants).
The climate in the area is a transition zone from an arid to semi-arid environment, with alternating cycles of deficient and excess precipitation. The extremes are mostly drought events (see Figure 2) . The average precipitation in the region is 400 mm/year (Gabella & Campo, 2016a) . The area can also be subdivided on the basis of differences in temperature and soil development (Sánchez, Pezzola, & Cepeda, 1998) . Edaphic limits are related to annual water shortages and erosive winds (Peña Zubiate, Anderson, & Demmi, 1998) . The native vegetation of the district constitutes an ecotone between the phytogeographic provinces of shrub land and thorny scrubland (Bruniard, 2004; Cabrera, 1971 Cabrera, , 1976 Villagra et al., 2004) .
Today the productive dynamic of the Patagones rural dry areas is based on farming and livestock activities. The 63º meridian divides the district into two. The east, an area of approximately 510,000 ha with little vegetation, is dedicated to wheat production. To the west there is an area of native shrubland mainly under extensive stockbreeding, raising and fattening (Iurman, 2009; Zingoni & Bustos Cara, 2007) . A more humid period began between 1970 and 1990 in the semi-arid Pampean region which also affected the Patagones district (Campo De Ferreras, Capelli De Steffens, & Diez, 2004; Gabella, Zapperi, & Campo, 2010) . Variations in rainfall caused the gradual expansion of the agricultural frontiers and this advance intensified in the region in the following decades (Morello et al., 2000; Viglizzo & Jobbágy, 2010; Viglizzo, Roberto, Lertora, López Gay, & Bernardos, 1997; Viglizzo et al., 2009) . In Patagones, this expansion was behind the deforestation of the native forest (Pezzola, Agamennoni, & Winschel, 2009; Pezzola, Winschel, & Agamennoni, 2012; Pezzola, Winschel, & Sanchez, 2004) and the development of agriculture using methods and techniques which are often damaging the environment (Krüger, 2013) . Deforestation was also incentivised by the government, with state-backed credit being offered to farmers to deforest their land (Gabella, 2014) . Agricultural dry land represented 25.7% of the total area in 1975. In 2009, this proportion had risen to 49.1%. By 2009, native vegetation had been reduced to covering 30% of the total area in the district (Iurman, 2009 ) and by 2011, this percentage was reduced to 20%, with 153,263 ha of deforestation in just two years (see Table 1 ). The ecosystem has been transformed from a species-rich system to a specialised system with low species richness and loss of system function (Gabella, 2015) .
The variability in precipitation is a recurring factor which has caused increasing problems in the region and serious socio-economic consequences for farmers (Gabella & Zimmermann, 2016) . Extreme droughts such as the 2005-2009 one (see Table 2 ) have created a critical crisis in the whole area (Ferrelli, 2012; Gabella & Campo, 2016a) . In addition to these types of management practices, the lack of public policies targeting land use planning only furthered the environmental degradation of the area (Gabella & Zimmermann, 2016) . 
Observations and discussions

Defence is not enough: Patagones as a non-sustainable area
After many years of fieldwork, certain phenomena can be observed in Patagones which reveal that the management of the area is not sustainable. The three main spheres of the rural system are not connected and the degree of vulnerability is therefore high. The persistence of unfeasible production models, the farming community's resistance to change to adapt to new scenarios, low participation and collective commitment are easy to observe. National and regional policies are directed at maintaining the current mode of production, with unsuccessful interventions to make it more sustainable. This implies continuing with the same production logic: producing wheat and trying to obtain better harvests, good international prices for grain and livestock, and persisting in farming the area, on the assumption of favourable weather (Gabella & Campo, 2016b) . The situation can be clearly defined by what Allison and Hobbs (2004) explain as a blocking situation, which is characterised by a low potential for change, a high degree of connection between the structural variables and, due to the extremely degraded state, a large resilience to change. The connections between climate variability and the productive management model adopted by the colonising culture in the Patagones district are essential when trying to understand the processes and dynamics of this territory. The original settlers were from an agrarian culture, deeply rooted in wheat crops and the use of traditional tools such as the ploughshare and mouldboard, but they found a densely forested land, which needed clearing to cultivate it (Zarrilli, 2010) .
Since this rural space was first occupied, there has been no connection between the natural environment and the exploitation systems used. The lack of adaptation to unpredictable weather conditions had serious socio-economic consequences. Precipitation variability and productive mismanagement were recurrent factors. Throughout history these recurrent factors caused increasing problems in the region. Even today, the small-and medium-sized farmers are still confronted by the same issues of vulnerability due to the conflict between climate and their production logic not being compatible with the natural environment. Farmers usually regard every radical innovation with scepticism, doubt, prejudice and concern. In arid and semi-arid agro ecosystems in particular, small farmers' decision-making process is conducted under conditions of uncertainty where it becomes impossible to assess the likelihood of the occurrence of certain events. The attachment to 'traditional techniques' Table 2 . Annual average precipitation of Patagones district (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (Gabella & campo, 2016a) .
Year
Annual precipitation (mm)  2000  428  2001  717  2002  383  2003  429  2004  744  2005  289  2006  436  2007  280  2008  217  2009  215  2010  544 is not an irrational attitude but a proven method to minimise uncertainty and avoid total loss and disintegration of productive units (Allub, 2001) . The farmers' perceptions of extreme climate events, particularly droughts, should also be noted. Though such events recur regularly, farmers tend to ignore this when making decisions about the future of farming. Farmers tend to think that they were circumstantial or that they will not repeat with the same magnitude. In some cases, they even forget such events and expect conditions to improve (Sleger, 2008) .
Debate and discussion on the environmental issues suggest two perspectives on the same problem. On the one hand, anthropic action causes degradation but on the other hand, humans feel they are victims of the environment. While scientists and local experts state that the fall in land productivity in Patagones district is due to soil degradation resulting from bad farming practices, farmers insist that it is the lack of precipitation which causes their problems. Some of the statements recorded in interviews conducted during field trips reflect this view:
The problem is that the farmer has a production logic which is usually wrong. The severe drought was a catalyst, which hastened the degradation process. It sped up a process which had already been developing. The district's problem is climatic. If it rained, I would be fine. Irrigation would be a quick solution. If irrigation was brought, we would have a solution. I do not want to have all my land irrigated, I would produce to feed my cows. 3 There has not been enough rainfall for a long time. The level of rainfall of recent years makes it really difficult for us to produce. The last drought was extremely long and severe and it was not in our calculations or predictions. 4 Here, the most serious problem is climatic. They say wheat cannot be produced but it is a quick alternative; you sow it and within a few months and with a few hectares you can get back on your feet again. You need more hectares for cattle. 5 I hate bush land, either in my own land or in rented land, I weed it and leave nothing […] you cannot work, it sucks the soil dry. 6 A lot of people offer their opinion even if they have no knowledge. People from the city, a lot of experts and engineers who came from other places think that this is a simple problem to solve […] It is easy to give your opinion and then do nothing under those circumstances. 7 Since 2001, the district government has declared many emergencies and agricultural disasters. There is a provincial law (Law 10.390) which provides for access to assistance mechanisms with specific public financial aid for affected farmers (benefits in form of credit and tax relief ). After 2009 (during a period of extreme drought) the national government granted funds for the purchase of seeds and fodder. In 2012 the Federal Ministry of Agriculture provided two modern planting machines for small-and medium-sized farms to the municipality of Patagones, to promote the adoption of new technologies and their communal use. These examples demonstrate that policies are not designed at the local level. They are directed and framed within national plans or regional projects into which the district is inserted. They are also not suited to the needs of the community and do not take the weather into account. Sectorial policies are partial solutions which mostly focus on specific types of production (mainly wheat), oriented to short and medium-term production objectives. Most are implemented through aid policies (Romero Wimer, 2012) , without taking into account the local environmental conditions. These palliative measures demonstrate the absence of a common long-term, viable, sustainable and consensual goal between all the local actors involved. The area is viewed as a platform for productive activities and in many cases has lost its sense of belonging because of the absence of an original rural population (Gabella, 2016) .
The absence of a policy based on the development of the rural area did little to facilitate levels of coordination between institutions. Many institutions such as the INTA, the Ministry of Agrarian Affairs or the Municipality overlapped and duplicated their work in rural areas and with groups of farmers (Gabella, 2016) . Although according to what the various public and private entities, agencies and institutions said, there is great apparent concern for the future of the rural communities, many rural areas in Patagones are in a process of decline. Nevertheless, some of these institutions' policies and programmes reflect ideas of sustainability and rural territorial development: Federal Support Programme for Sustainable Rural Development (PROFEDER) (http://inta.gob.ar/documentos/profeder-programa-federal); Development plan for Southwest Buenos Aires Province (http://www.gob.gba.gov.ar/legislacion/legislacion/l-13647.html); and Regional Projects with Territorial Approach (PRET); and Innovation management for the development of the semi-arid territory in the drylands of Buenos Aires (http://inta.gob.ar/proyectos/BASUR-1272308). Despite the implementation of different plans and programmes linked to the rural area, these are a long way from being effective in enabling development in the region (Gabella, 2016; Gabella & Álamo, 2013) .
Reactive policy and command and control management in response to crises have dominated the district, with each new policy responding to the effects (side-effects or unintended effects) of the previous policy. Defence is not enough and was clearly not successful. The current situation has many characteristics of the 'lock-in' concept (Arthur, 1989; Wilson, 2014) . Once a technique or system has come into being, it is sometimes difficult to change, as that requires 'substantial investment' . An example of this is the agricultural intensification involving technological change, which largely masked the degradation of natural resources and helped create a perceived stability in the system. Technological advances result in discrete variable interventions or create interventions without regard for their impacts on other parts of the system. The problems observed in the study area cannot be solved with small steps, they require more radical changes which are not easy to achieve.
We observe that the current situation in Patagones district involves three aspects of the same reality. First, the ecological aspect, which refers to changes in soil characteristics causing desertification and loss of biodiversity. Second, the economic aspect, with increasing indebtedness in small-to medium-sized farmers, a lack of alternative employment and their consequent rural impoverishment. Third, the social aspect, which manifests itself in rural exodus, land abandonment (or absorption into large farms) and the loss of cultural values and traditions as the traditional local population moves away (Gabella & Zimmermann, 2016) . A reduction in the quality of natural resources often goes hand-in-hand with the loss of resilience at both local and regional levels (Kelly et al., 2015) . Some statements recorded in interviews reflect this critical situation:
The situation is very critical: politically and climatically. There's no answer to all the demands, and although there are some pay rises, they are not enough. There is no credit available and the costs of producing in this area are very high.
We have serious problems, we do not have infrastructure, for example fences, and our input costs today are very high. Times are hard for most farmers, and we have learned to survive. 9 Significant changes are not made, it is difficult to change the mentality of farmers: even from generation to generation, there is a tendency to follow in one's father's footsteps.
10
People are very discouraged, older farmers have given up. The elderly no longer have the strength or the energy to keep on fighting and no longer want to complicate their lives, so they sell up their properties to other people, some from places far from the district.
11
The trend is still as it was in recent years: gradually there are fewer farmers who are able to live in the countryside, because when their children need to go to secondary school, they need to be in town, because there is no way for the children to come and go to town. And over time the family moves to the nearest town and stops living in the countryside. 12 Today we are experiencing a return-of-land concentration. The problem is inheritance and the subdivision of holdings. If smallholders get into debt they sell their fields to foreigners.
13
The boys have to study, unfortunately, we will be alone. There are only old people in the villages. My boys are gone. This is changing for the worse. Soon there will be a social problem, and this town will become a ghost town. Those who stay on the farms can see that there are no prospects for work.
14 Although some farmers interviewed in the Patagones district demonstrated a certain capacity to cope with the ongoing economic and climatic crisis, their adaptive capacity was at the expense of ecosystem services, such as through the intensification of production. This only remained possible for these farmers because they continued to have land or financial capacity in reserve. The challenge, therefore, is to increase social wellbeing while sustaining ecological services.
Resilience thinking in semi-arid rural areas of Pampean region: adaptation is the key
Contrary to this sustainability approach, from the resilience perspective and following the model of rural resilience based on the three interconnected aspects of economic, ecological and cultural spheres (Heijman et al., 2007) , and on the four principles which build resilience in social-ecological systems (Folke et al., 2003) , we propose the alternative approach, of making the semi-arid rural areas of the Pampean region more resilient.
In the ecological domain, it is important to understand the climatic characteristics of semi-arid rural areas dedicated to agriculture and livestock. Regional studies (Campo, Ramos, & Zapperi, 2009; Gabella, Gil, & Del Pozo, 2009; Gabella et al., 2010; Gil, Zapperi, Campo, Iuorno, & Ramborger, 2008) have found that the area has naturally variable wet and dry cycles. This information helps farmers to understand that it is necessary to diversify production and to have diverse sources of income. Periods of drought in a diversified system will not destroy farmers' economic viability because they can rely on other activities to generate other economic income. This is why multifunctionality in rural communities is so important, especially if it is applied at the farm level, as that is the most important spatial scale for the implementation of multifunctionality (Wilson, 2009) .
Diversity is an important aspect of farmers' capacity to build social-ecological resilience. A high degree of specialisation reduces the ability of a system to adapt. Diversifying production is associated with crops which are adapted to the climatic and edaphic conditions in an area. It is also important to analyse which internal or external markets are available to sell these products. It is possible in this context to propose alternative productive activities such as aromatic plants, olive trees, almond trees and capers. Rural tourism and agrotourism are also potential sources of income and are activities which could further contribute to diversification in the area. Diversity is also important socially. Increasing the diversity of the actors in an area can introduce new ways of thinking and expand the role of information, education and dialogue.
From an ecological and productive perspective it is necessary to develop a forestry plan for the area. The use of forest resources could lead to a more comprehensive view on native forests, not only in dealing with production but also with aspects of conservation. In terms of diversification it is also important to have greater production diversification in the extensive livestock farming in the shrubland, with sheep and pig farming and beekeeping. It would be useful to have a comprehensive management plan with crop rotation, pasture management, mixed systems and the implementation of more sustainable production practices.
To become a resilient area, specific and transdisciplinary research is needed to provide in-depth information for the prevention of land erosion and degradation due to the impact of climate variability. Moreover, an environmental monitoring and early warning system would be the basis for permanent feedback loops and the process-based improvement of development. It will therefore be necessary to expand the quantity and quality of the network of agro-meteorological stations to include constant satellite data and image processing and the production and maintenance of specific and thematic maps of the area.
Another important aspect of a resilient area is the combination of different types of accessible knowledge. Farmers would thus be able to combine different knowledge systems and thereby use knowledge developed on their own farm with knowledge developed by research institutions or knowledge from other sources. Farmers who communicate, discuss and exchange results from experiments will expand this knowledge into networks and institutions. A very important aspect to consider is related to the access to information (especially since the last CNA 2002). It is important to have reliable and updated data which can objectively reflect the current situation.
Social factors are also crucial for resilience because they mediate the relationship between the socio-economic and environmental components of the system. This includes levels of interaction between community members such as trust, relationships, conflict-resolution processes, engagement of young and old people, learning and communication pathways, cooperation, and the strength of networks (Kelly et al., 2015) . The involvement and commitment of the regional and local actors is essential to support transition and achieve change. It is necessary and essential to have stakeholders who are responsible and visionary, who are able to establish connections, links and networks, bringing together as many actors in the territory as possible. Resilient rural settlement patterns should be encouraged, avoiding the exploitation of the area by only focusing on industrial agricultural production. It is important to design a programme which is closely focused on social issues and which values local cultures and creates opportunities by promoting new economic options and projects supporting the local level. Social and cultural activities need to be strengthened in order to guarantee access to basic services and information based on an inclusive approach.
Conclusions
The aim of the paper was to analyse semi-arid rural areas in Argentina through the lens of resilience. We provided a framework for the exploration of sustainability and resilience concepts and we argued that sustainability is about defence, while resilience is about adaptation. Although this paper is based on a case study, the findings suggest that the use of the concept of resilience can help us understand the adverse effects of rural policies in Argentina.
The results of this study show that many rural areas of the semi-arid Pampean region are deteriorating. The negative socio-territorial and environmental effects of the development models introduced there in the past can be easily observed. The management processes were and continue to be largely conditioned by economic, political and sociocultural factors. Most of the actions (public policies) implemented in the region have not promoted significant and positive changes in the community and the environment. In some cases, once a policy produces its expected changes, it tends to try to preserve it. This is effectively a sustainability bias. Defensive strategies are not enough in the face of the current crisis. What is even worse, where there are new underlying conditions which require adaptation, we can observe public policies which tend to block efforts to achieve resilience.
But if we know that the frameworks and policies related to the concept of sustainability have been proven not to work, why do we keep using the same policies, governance and research tools? The answer may be related to the strategies promoted by international organisations and the centres of political and economic power which have determined Argentina's macroeconomic policies. Rural areas are absorbed into the national and provincial contexts, which regulate and determine their evolution and functioning over time. Policies, programmes and projects, as well as conceptual approaches, intervention methodologies, tools and techniques, have thus been conditioned by agencies and institutions of international and national order. Political factors are broadly linked to the predominant ideologies and worldviews held by local, regional and national decision-makers (Kelly et al., 2015) . Ideas are copy-pasted without concrete measures being developed from local experience. General models are copied and followed without ever identifying the local needs and urgencies. What is striking is that there is very little criticism calling for the measures implemented to be reconsidered, despite their having so far failed to achieve positive results.
We have shown that the time-dependent nature of the problems in economic ecological systems, the transformations in interrelated human and natural systems, and mismatches of scale between human responsibility and natural interactions have contributed to a 'lock-in trap' . Defending the system from external crises is not enough to achieve resilience. We need to think about adapting to improve the quality of people's lives and the environment in the semi-arid rural areas of the Argentinean Pampean region.
Notes
